status in chronic renal failure. Indeed, we described
Description of advanced oxidation protein products between AOPPs and advanced glycation end product-(AOPPs) (AGEs) pentosidine, considered as a marker of protein glycation, and showed that AOPPs and AGEs were highly correlated. Moreover, AOPPs were highly corMeasurement of oxidative stress is not straightforward related with dityrosine, a marker of protein oxidation and standardized methods are still lacking. In our [14] . Interestingly, recent work has demonstrated that search for oxidative stress markers relevant to uraemia, biochemical reactions of protein glycation involve oxidwe investigated the possibility that oxidants could ative pathways, which is of great relevance in the induce oxidative damage to plasma proteins [9, 10] . uraemic syndrome [15] . Although proteins are elective targets of oxidants, no clinical studies have been performed to quantify oxid-
ant-induced protein damage in relation to clinical Biological activity of AOPPs
Correspondence and offprint requests to: Véronique Witko-Sarsat, gical activities by themselves as has been described for ated with plasma AOPP. These data strongly suggest that neutrophils, which constitute the most important AGEs. AGE induce proinflammatory activities such as upregulation of adhesion molecules [16 ] or cytokine source of chlorinated oxidants due to their high content in myeloperoxidase, might be involved in plasma induction [17] via specific receptors [18] . We showed that chlorinated oxidant-modified human serum albu-AOPP formation [22] . min (AOPP-HSA) was able to trigger the respiratory burst in purified human monocytes as compared to native HSA. Interestingly, the intensity of the oxidant Conclusion generation was greater than that obtained with AGE-HSA [19] .
Taken together, our data shows that, both in vitro and in vivo, AOPPs appear as markers of the oxidative stress associated with uraemia as well as true inflam-
Clinical relevance of AOPPs
matory mediators able to amplify monocyte activation ( Figure 1 ). In vivo, we evaluated the possible relationships between With regard to the mechanisms of generation for plasma AOPPs and markers of monocyte activation in AOPPs, we highlight the importance of the chlorinated a cohort of non-dialysed uraemic patients (n=162) at oxidants, previously considered solely as microbicidal different stages of chronic renal failure. We demon-agents, in the generation of AOPPs. In fact, the AOPPs, strated that AOPPs were highly correlated with creatin-which arise from the reaction between chlorinated ine clearance. AOPPs correlated with those of oxidants and plasma proteins, constitute a new molecuneopterin, and of inflammatory cytokines such as lar basis for the deleterious activity of oxidants and as TNF-a and its soluble receptors, thus suggesting that, such might be considered as true mediators of the proin vivo, AOPP formation is clearly related to or contrib-inflammatory effects of oxidative stress [23] . utes to monocyte activation.
It is important to point out the crucial importance of chlorinated oxidants in the formation of AOPPs. In References vivo, the generation of chlorinated oxidants is a feature of phagocytic cells which possess myeloperoxidase, the
